AP PHYSICS – Mirror Lab




NAMES: _______________________

PART I : REFLECTION FROM A PLANE MIRROR

Purpose: To determine the relationship, for a plane mirror, of the

a) angle of incidence to angle of reflection

b) object distance to image distance

Materials for PLANE mirror lab:  PLANE mirror, mirror holder (wooden thingy), small amount of playdough, pin, graph paper, ruler, protractor.

***  Do not place the mirror IN the mirror holder, use a small amount of playdough to attach the mirror in front of the holder, so that the mirror is touching the table.  Also adjust the mirror so that is it standing perpendicular to the table (use playdough to adjust it).

Procedure:

1. Place a mirror on a line dividing a piece of paper in half. Place the BACK edge of the mirror (reflecting

surface) on the line. Set up an object pin several centimeters from the mirror and somewhat off center.

Clearly label the location of this pin as the OBJECT point “O”

2. Sight along the edge of a ruler at the IMAGE of the pin IN THE MIRROR (when looking along the

edge of the ruler, the edge of the ruler should be lined up with the image of the pin in the mirror in the

same way that you would look along the barrel of a gun at a target). When this alignment is obtained, draw

a line along the edge of the ruler. Then remove the mirror and draw the extension of this line to the

point where it hits the mirror line. 

3. Draw a line to the object from the point where the line in the previous step hits the mirror line. 

4. Draw an arrowhead on your ray you just drew to represent the ray of incident light coming from the object pin to the mirror.

Draw a second arrowhead on the ray drawn in step (2) to represent the reflected ray of light coming from the mirror to your eye. (Label these rays as ray “Ai”, ray “Ar”  (A incident, A reflection)

5. Draw a dashed line to extend the reflected ray behind the mirror until it runs off the paper. It is

somewhere along this extended ray that you perceive the image.

6. WITHOUT REMOVING THE ORIGINAL OBJECT PIN, repeat steps 1-5 two more times, with the

ruler at two different positions (rays B and C). The point of intersection of the three extended rays marks the location of

the image. Clearly label the location of this point as the IMAGE, point “I”.

7. For EACH of the three trials, draw a perpendicular dashed (NORMAL line) where the rays reflect at the mirror. 

8. For EACH trial, label and measure the angle of incidence and the angle of reflection (i , (r, for each of the rays A, B, C.

Record the values in the chart below.

9. Join the object “O” and image “I” locations with a straight line. Clearly label the distance from the object to the

mirror as do , and the distance from the image to the mirror as di .

10. Measure the angles for all three trials and record. Measure object and image distances (to nearest 0.1

cm), and record.
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Questions/Conclusion

1. What relation exists between the angle of incidence and the angle of

reflection for a particular trial?

2. What relation exists between the object distance and image distance?

3. Can the image be projected onto a screen?  Does this mean it is a real image or virtual image?

________________________________________________________________________________

PART II : REFLECTION FROM A SPHERICAL MIRROR
Materials for SPHERICAL mirror lab:  SPHERICAL mirror, small amount of paper, ruler, 
A. Focal length of a concave (converging) mirror. 

1.take a small piece of paper to use as a screen.  Point the mirror at a distant outdoor object (light rays will therefore be parallel), or the lights in the room, and move the screen at varying distances from the mirror until a sharp image appears. Use the ruler or meter stick to record the focal length (f). Calculate the radius of curvature (C).  Show your work below

2. Draw a ray diagram of the above situation
3. Is this a real or virtual image? Explain your reasoning.

4. Hold the mirror and place an object inside the focal length of the mirror.  Look in the mirror, is the image upside down or right side up? Draw a ray diagram of this situation.  

5. Is this a real or virtual image?  Explain.

6. Hold the mirror and place an object outside the focal length of the mirror.  Look in the mirror, is the image upside down or right side up? Draw a ray diagram of this situation.

7. Is this a real or virtual image?  Explain.

B. Convex Mirrors 
8.Flip the mirror around, and examine images from the convex mirror.  Study the image produced. How is it similar to and different from a plane mirror and a concave mirror?  Draw a ray diagram of an image produced by a convex mirror.  

9. Is this a real or virtual image?  Explain.

